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Abstract 
This paper aims to study the reverse osmosis membranes which can desalinate seawater. Mechanism of water seepage 
has been studied by XRD analysis, scanning electron microscope and other methods. Effects outside temperatures 
and soil moisture conditions on the water infiltration rate of the membrane are explored by comparison. The 
experimental results reveal that the water seepage through the dense membrane layer is porous to filter out small ions 
in order to achieve the role of desalination. And the higher the outside temperature, water seepage rate of the 
membrane increased; the lower the outside temperature, water infiltration rate decreases; the higher the soil moisture, 
water seepage rate of the membrane increases; the lower the soil moisture, water infiltration rate decreases. In this 
thesis, the main innovation is combining the reverse osmosis membranes and afforestation, and analyzed by 
comparison of experimental factors. The results of this investigation can be applied to t he actual afforestation, 
according to the different conditions to make better use of the reverse osmosis membranes in the actual use.  
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Fig.1 Schematic diagram of reverse osmosis 
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反渗透时，溶剂的渗透速率即液流能量为： 
                                                       hN K p                                                                      (1) 
式中 hK 为水力渗透系数，它随温度升高稍有增大； p 为膜两侧的静压差；  为膜两侧溶液的
渗透压差。稀溶液的渗透压 为：  
                                                        iCRT                                                                                   (2) 






2.1. 反渗透膜在土壤中的渗透试验  
为了验证反渗透膜在土壤中有渗水能力，本论文设计了一组对比实验。一组是将用膜包装好
的海水置于无土壤的烧杯中，另一组则是置于烧杯土壤中。保证两烧杯所处环境相同，且包装水
的含水量（均为 40g）相同。 经一段时间后分别测失水率，得到结果如表 1：  
表 1 室温下蓄水渗膜包装水在空气和土壤中的渗水 
Table.1 The water permeable ratio of osmosis membrane between air and soil in room temperature 
No Time(d) Water loss(g) Water permeable ratio(g/h) 
B1(Empty) 0.5 40 80 














                                                      (3) 
将一定量海水封装于具有海水淡化作用的反渗透膜中，置于干净烧杯里五天后，用精确度为
0.001的电子秤称量渗出的水。试验步骤如海水含盐量的测定。得到的结果如表 2所示。  
表 2 含盐量试验结果 
Tab.2 The test of salt  content 
 M0 M1 M2 Salt content 
Standard seawater 64.9439 80.6086 65.4896 3.48% 
Exudates water 64.9439 74.3962 65.0573 1.20% 











1. 取五个相同的烧杯，编号为 C1，C2，C3，C4，C5。分别装入 300g 干土，湿度为 7%、
10%、15%、20%的土壤(通过精密土壤水分测定仪得到的)。  
2. 用精度为±0.1g 的电子秤秤取均为 40g 左右(为避免含水量不同所带来的误差)的标准海
水，注入五个大小相同的反渗透膜袋中，并用封口机封口。 
 
图 2 同温度不同土壤湿度的实验过程示意图 
Fig. 2 Different soil moisture with same temperature diagram of the experiment 
3. 将五个包装好的海水袋分别置于五个烧杯中， 确保包装袋与土壤的充分接触，如图 2 所
示。  




3.1. 海水淡化作用蓄水渗膜的 XRD分析  
本试验采用日本 Rigaku 公司生产的 D/MAX-IIIA X射线衍射仪进行测定，仪器参数为 CuKa
461Zengzhi Zhang et al. / Procedia Engineering 27 (2012) 457 – 464 Z. Z. Zhang,et al. / Procedia Engineering 00 (2011) 000–000 5 
 
靶，加速电压 40KV， 电流 25mA。本实验主要利用 XRD来对具有海水淡化作用的反渗透膜的组
成分析。图 3和 4分别是膜多孔层和致密层的 XRD分析图谱。  
 
 
    (a)                              (b) 
图 3 反渗透膜的多孔层(a)致密层（b）的XRD分析 
Fig. 3 XRD spectrum of porous layer(a) and dense layer(b) of osmosis membrane 






(a)                                         (b) 
图 4 蓄水渗膜致密层（a）多孔层（b）扫描电镜照片 
Fig. 4 Micrographs of dense layer（a）and porous layer(b) of osmosis membrane 












































































































































































































































































图 5 氢键结合水-空穴有序扩散示意图（a）致密层；（b）多孔层 
Fig.5 Schematic diagram of hydrogen bonding integrating with - hole orderly diffusion 
 
图 6相同温度不同湿度下土壤失水率 

















图 7 相同湿度不同温度下土壤失水率 




















464  Zengzhi Zhang et al. / Procedia Engineering 27 (2012) 457 – 464









[1] Fan SY, Gao XC. Desert Control in China: Models and Institutional Innovation. Social Science in China 2001;4:25-28. 
[2] Dana ED, Mota JF. Vegetation and soil recovery on gypsum outcrops in semi-arid Spain. J. Arid. Environ 2005;3:5-16. 
[3] Wallace G, Wallace A. Control of soil Erosion by Bolymeric Soil Conditioners. Soil Science 1986;141(5):363-366. 
[4] Drip OU. ,Irrigation as a powerful tool for environmental protection. International Water & Irrigation Review.1996;9:24-27. 
[5] FREDRICL B. Super absorbent polymer.J of Chem Edu 1996;73(6):512-519. 
[6] Bowman DC, Evans RY. Calcium inhibition of polyacrylimide gel hydration is partially  reversible by potassium. Hortsci 
1999;26(8):1063-1065. 
[7] Alasdair B, Super absorbents improve plant survival. World Crops 1984;1/2:7-10. 
[8] Woodhouse J, Johnson MS. Effect of superabsorbent polymers on survival and growth of crop seedlings. Agricultural water 
Management 1991;20:63-70. 
[9] Li GZ, Zhuang Z, Han HR. The progress of Water Conservation Drought Forestation Technology. Fore Stry Science & 
Technology 2004;11-25. 
[10] Panduranga RK, Kanniappa EP,Jayaraman KS, et al. Synthesis and characterization of mica-vinylgraft copolymers. J Appl 
Polym Sci 1981;26(10):3343-3354. 
[11] Lloyd Dr. C. Materials Science of Synthetic Membrane, American Chemical Society. Washington: American Chemical 
Society 1984, p. 273-294 
[12] Petersen RJ. Composite reverse osmosis and nanofiltration membranes. J Membr Sci 1993;83:81-150. 
[13] Wrasidlow M. Strength of interfacial of interfacial polymerization films. Langmuir 1991;7:3052-3053. 
